Foreign direct investment flows into Vietnam have increased significantly in recent years and are distributed unequally between provinces. This article aims to investigate the locational determinants of foreign direct investment in 62 Vietnamese provinces and whether spatial dependence is a significant factor that both researchers and policy-makers should take into account. We report that province-specific per-capita income, secondary education enrolment, labor costs, openness to trade, and domestic investment affect foreign direct investment directly within the province itself and have indirect effects on foreign direct investment in neighboring provinces. The direct and indirect effects coexist with spill-over effects and spatial dependence between provinces. Our findings indicate that foreign direct investment in Vietnam reflects a combination of complex vertical and export platform motivations on the part of foreign investors; and an agglomeration dynamic that may perpetuate the existing regional disparities in the distribution of foreign direct investment capital between provinces.
Introduction
Locational determinants of foreign direct investment (FDI) have been investigated extensively, but empirical work on determinants of FDI in sub-national units is limited to few studies that concentrate mainly on China. In addition, most of the empirical work overlooks spatial interdependence between host markets -even though foreign investors' location decisions involve a choice between competing host units that are related to each other through physical distance among other factors. This is particularly the case when one investigates the distribution of FDI between sub-national units that are subject to a common set of macroeconomic and trade policies. Therefore, investigating the patterns of interdependence and whether the latter is conducive to agglomeration or competition effects are important for correct inference and evidence-based policy and practice.
As Blonigen et al. (2007) indicate, spatial econometrics provides useful techniques that investigate spatial interdependence between countries or sub-national regions. In this article, we use a spatial lag model that allows for: (i) estimating the degree of spatial dependence between FDI capital registered in Vietnamese provinces; and (ii) distinguishing between the direct, indirect and feedback effects that province-specific factors such as per-capita GDP, labor cost, openness to trade and education, governance quality, etc. have on FDI within the province itself and its neighbors.
Application of spatial regression analysis to FDI in Vietnamese provinces can enhance the evidence base and provide better support for evidence-based policy for several reasons. First, during the period under investigation (2006) (2007) (2008) (2009) , Vietnamese provinces have attracted high levels of FDI flows that have enabled Vietnam to register the second-highest FDI/GDP ratio after Singapore. Furthermore, provincial authorities in Vietnam have been competing to attract foreign investors, using fiscal incentives and disseminating province-level data on governance quality, education, labor training facilities, infrastructure, etc. These developments raise policyrelated questions as to whether FDI in Vietnamese provinces have been subject to competition or agglomeration dynamics and with what implications for regional convergence/divergence. Spatial dependence analysis is also called for because it allows for addressing theoretical/empirical questions concerning the type of foreign investors (i.e., whether the latter consist of horizontal, vertical or complex vertical multinational enterprises) and the extent to which FDI is geared to supply the domestic or export markets. Finally, spatial regression is also necessary to address inference problems that arise when spatial dependence exists in the data generating process. In the presence of spatial dependence, ordinary least-squares (OLS) estimates are biased because the assumption of cross-sectional independence is violated and the exclusion of the spatial dependence causes model misspecification bias.
To address these issues, we begin with a review of the relevant literature in section 2, where we draw attention to the relative absence of spatial analysis in empirical studies on the Pacific region in general and Vietnam in particular. This is followed by contextual information on FDI in Vietnam in section 3, which summarizes the distribution of FDI between provinces and the share of 'foreign-invested sector' in total export earnings over the last decade. Section 4 describes the data and introduces the spatial regression methodology. In section 5, we present the empirical findings, which consist of a set of estimates for spatial dependence and direct and indirect effects, based on different specifications of the number of neighboring provinces and/or the distance between provinces. Section 6 summarizes the main findings and distils some policy implications.
Literature review
Reliance on a two-country (or bilateral) framework that consists of one home and one host country is a potential weakness in the theoretical and empirical work on locational determinants of FDI (Blonigen et al. 2007 ). There are two reasons as to why this may be the case. First, FDI decisions by multinational enterprises (MNEs) may be motivated by horizontal, vertical or complex-vertical specialization motives that, in turn, induce MNEs to consider the characteristics of both host-and third-countries. Baltagi, Egger, and Pfaffermayr (2007) and Blonigen et al. (2007) provide a useful typology of MNEs' specialization motives and how the latter can be ascertained from the sign of the spatial dependence between a host country/region and third countries. If MNEs are motivated by horizontal investment considerations aimed at circumventing trade restrictions or high transportation costs, spatial dependence should not be observed because horizontal FDI decisions depend on the difference between the benefits of investment location's proximity to the destination market and the cost of installing a new plant in that location. In the case of pure vertical FDI, however, MNEs evaluate all potential destination countries/regions to find the lowest-cost provider of the operations it wishes to relocate. Therefore, vertical FDI in one location usually occurs at the expense of other locations in its neighborhood. This type of spatial interdependence is captured by a negative coefficient on the spatial dependence variable. However, pure horizontal or vertical motives are rarely the norm, with majority of the FDI flows reflecting complex vertical specialization considerations. In such cases, we expect a positive spatial dependence between host countries/regions and third countries/regions. This is because complex vertical specialization involves segmentation of the production activities, each of which may be located in a separate geographic unit. In this case, FDI in one region may be correlated positively with investment in neighboring regions either because of existing suppliers in the latter or due to agglomeration effects that may be caused by 'natural resources' such as mines or infrastructure facilities such as ports (Blonigen et al. 2007 ).
The earliest attempt at estimating the determinants of FDI by taking account of spatial interdependence is the study of Head, Ries, and Swenson (1995) , which examines the role of agglomeration effects in determining the location of Japanese FDI in the US. They use a conditional-logit model and report that agglomeration effects between bordering states are significant. Head and Mayer (2004) , on the other hand, examine the distribution of Japanese FDI in the European Union, taking account of distance-weighted or trade-frictions-weighted GDP in adjacent regions. They report that more developed regions attract higher levels of FDI and that this effect is robust to inclusion of agglomeration measures as in Head, Ries, and Swenson (1995) . Although innovative, these studies utilize discrete choice models and as such they do not use the existing data on FDI levels efficiently (Blonigen et al. 2007 (Blonigen et al. ,p.1305 .
In between, Coughlin and Segev (2000) use a spatial error model to estimate the determinants of US FDI across Chinese provinces. They conclude that a shock to FDI in one province has positive effects on FDI in nearby provinces. Furthermore, they report that market size, labour productivity, coastal location, wages, and illiteracy rates are statistically significant, while transportation cost is not a significant determinant of FDI across Chinese provinces. Coughlin and Segev (2000) represent the first departure from the discrete choice models developed by Head, Ries, and Swenson (1995) and Head and Mayer (2004) . It also motivated two seminal contributions by Baltagi, Egger, and Pfaffermayr (2007) and Blonigen et al. (2007) , both of whom examine the impact of spatial dependence on outbound US FDI. Baltagi, Egger, and Pfaffermayr (2007) develop a model of FDI activity that allows for a variety of MNE motivations and spatial interactions. They report significant evidence of spatial interactions, but they cannot conclude whether export-platform or complex vertical FDI motivation is the dominant one. On the other hand, Blonigen et al. (2007) find that spatial interdependence has a significant effect on the distribution of FDI between neighboring countries and that the estimated parameters for the traditional determinants of FDI (i.e., for the host-country characteristics) are robust to inclusion of spatial interdependence terms.
Nevertheless, Blonigen et al. (2007) also report that the existence of spatial interactions does not necessarily allow for robust conclusions about export-platform or complex-vertical motivations for FDI. This is because the estimated spatial interdependence may be sensitive to sample selection.
Mainly due to data constraints, the volume of work on sub-national distribution of FDI in developing countries is small and the number of studies utilizing spatial analysis is even smaller. For example Na and Lightfoot (2006), and Du, Lu, and Tao (2008) , Cole, Elliott, and Zhang (2009) Du, Lu, and Tao (2008) confirm the significance of economic institutions, wages and infrastructure; while they further add special economic zones, coastal cities to their analysis of locational determinants of US multinationals in China. Finally, Karim and Fleming (2012) find that FDI inflows in manufacturing sector across 13 states and 1 federal territory in Malaysia are responsive to market demand, labor productivity, and socio-economic development.
In the case of Vietnam, Pham (2002) Malesky (2007) reports that the investment attraction capacity of the provinces is positively related to the transparency of regulatory information and private sector development services they provide. However, the level of implemented FDI is mostly influenced by the security of property rights.
Using a panel data for 60 provinces over the period -2005 , Vu, Le, and Vo (2007 investigate the relationship between FDI and tax incentives offered by provincial governments independently of the national government. The effect of tax incentives on FDI is rejected by their study but investment climate measured by PCI, infrastructure, proximity to major markets, and education are found statistically significant. Furthermore, while per-capita GDP is found to have no effect on implemented FDI, the effect of wage level is reported as positive. Finally, Nguyen (2006) and Pham (2008) The review above indicates that the number of FDI studies that utilize spatial analysis at the country, regional or provincial levels is small. Furthermore, a spatial analysis of the FDI in Vietnamese regions is yet to emerge. Therefore, we aim to contribute to the emerging literature in three areas. First, we provide a range of empirical estimates for conventional FDI determinants and spatial dependence, using spatial regression models with different specifications for weight matrices based on different numbers of neighboring provinces and different cut-off values for distance between provinces. In doing this, we follow LeSage and Pace (2009) and Elhorst et al. (2010a) to test for the weight matrix specification that best fits the data. Secondly, we provide estimates of not only direct but also indirect effects of the spatial interdependence on FDI. The direct effect refers to the extent to which FDI in a host province is affected by the province-specific explanatory variables. The indirect effect, on the other hand, measures the extent to which a given change in explanatory variables for the host province affects FDI in other provinces. Third, we evaluate the sign and magnitude of the spatial interdependence coefficient to establish whether agglomeration or competition effects dominate in the distribution of FDI between Vietnamese provinces; and whether FDI capital in Vietnamese provinces is motivated by complex vertical integration and export platform motivations of the MNEs.
FDI in Vietnamese provinces
Liberalization of FDI policies in Vietnam dates back to the first FDI Law, which was introduced in 1987 and amended several times in 1992, 1996 and 2000 with a view to provide a better investment climate for foreign investors. These policies to promote FDI succeeded in attracting Japanese FDI inflows, albeit at low levels (Urata and Kawai, 2000) . Given this property and the high level of export-orientation, the distribution of FDI between
Vietnamese regions may be subject to agglomeration rather than competition effects; and the province-specific factors may have direct and indirect effects with similar rather than opposite signs.
In section 4 below, we model spatial interaction between provinces using distance-weighted or neighboring-province-weighted matrices, with different cut-off values for distance and different numbers of neighboring provinces. We report estimation results for spatial interaction with one nearest neighbor, three nearest neighbors, 186km and 350km. The cut-off distance of 186km ensures that a province has at least 3 nearest neighbor (with an average of 12 neighbors), whereas the cut-off distance of 350km ensures that a province has at least 7 nearest neighbors (with an average of 19 neighbors).
Methodology and data
The existing literature tends to focus on a range of locational factors that affect FDI inflows at the national or sub-national levels. provinces over a four year period.
As dependent variable, we use the natural logarithm of the per-capita registered FDI capital (lnFDI) in provinces, measured in Vietnamese Dong (VND). Original data for FDI were in current US$, which we converted to (VND) using exchange rate (market rate). Our FDI measure is scaled by the population of each province with a view to reduce the risk of heteroscedasticity related to scale (Baum 2006 3 PCI measures the perceived quality of economic governance institutions and business environment at the province level and consists of nine sub-indexes: entry costs; land access and security of tenure; transparency and access to information; time costs of business start-ups; proactivity or local administration; informal charges; quality of business support services; labor training services; and legal institutions. 4 For robustness check, we used enrolment in upper secondary school as a proxy for human capital and corruption as a proxy for governance quality. The results remain same and can be provided upon request. Equation (1) overlooks the potential for spatial dependence either in the dependent variable (lnFDI) or through the error term (ε). To check whether spatial dependence exists, we use the Lagrange Multiplier (LM) test proposed by Anselin (1988) . The null hypothesis in the LM tests posits the absence of spatial dependence, the rejection of which indicates the existence of spatial dependence that may be due to 'spatially-lagged' dependent variable or spatially-autocorrelated errors. Hence correct specification of the model in (1) must take account of both types of spatial dependence -as indicated in equations (2) and (3) below.
Two main differences are evident here. First, the model is augmented with a new term that captures the spatial dependence in the dependent variable ( ). Here, ρ is the 'spatial lag' and W is a weight matrix based on distance between provinces. Spatial dependence in the dependent variable is known as the spatial lag problem and is captured by the spatial autoregressive coefficient ρ. The latter measures the extent to which FDI in neighboring spatial units has an exogenous effect on FDI in a host unit, after controlling for the effect of other exogenous variables. Therefore, ignoring this type of spatial dependence is tantamount to model misspecification, which leads to biased estimates and invalid statistical inference.
Secondly, the error term ( ), as defined in (3), consists of two terms: the idiosyncratic error term ( ) and a spatially-weighted autoregressive component ( ). This specification captures the spatial dependence between the error terms, which is usually known as the 'spatial error' problem. This problem arises when a shock to FDI in neighboring provinces affect the level of FDI in a host province through the error term. In such cases, OLS estimates are unbiased but the inference based on OLS estimation is invalid because the standard errors of the estimates do not take account of spatial autocorrelation.
As indicated above, the LM tests allow for establishing if one or both types of spatial dependence exist in the data and hence whether OLS estimation should be rejected in favor of estimators that take account of spatial interdependence. The LM test for spatial lag tests the hypothesis whether ρ=0 in Equation (2) and LM test for spatial error tests if λ=0 in Equation (3). Note that the spatial interaction coefficients (ρ and λ) must satisfy the condition in (4) -i.e., they must range between -1 and 1.
Spatial interaction is modeled as a weight matrix (W) based on distance (d) between Vietnamese
provinces. The level of spatial dependence is modeled to diminish at a quadratic rate as distance increases. Hence, heavier weights are attached to nearer neighbors than distant ones. Given the poor transportation infrastructure and s-shape of Vietnam, it is plausible to think that interaction between nearer neighbors would be much stronger than distant ones. The advantage of using physical distance is due to its exogeneity with respect to FDI (Anselin and Bera 1998) .
Empirical studies use different specifications for distances, including the nearest neighbor, contiguous provinces, distance-based matrices, and distance-based matrices with a critical cutoff value. In the absence of clear guidance for the choice of cut-off distance, empirical studies make use of the log-likelihood and R-squared values to compare estimation results based on different weight matrices (Abreu, de Groot, and Florax 2004; Seldadyo, Elhorst, and de Haan 2010) . In this study, we use four different specifications for the distance-based weight matrix:
the nearest neighbor (W1); the nearest three neighbors (W3), all neighbors within a radius of 186 km from the capital of the host province (W186) which ensures that we have at least 3 neighbors for the host province; all neighbors within a radius of 350 km from the capital of the host province (W350), which ensures that we have at least 7 neighbors for the host province.
We take capital cities of provinces as reference points in calculating distance between provinces. As provinces get larger, distances to neighbors increase. In addition, provinces in the middle of the country such as Quang Binh and Ha Tinh are more distant from their neighbors than provinces in the north and south are. At this point, choice of a cut-off distance value becomes critical. Because a small cut-off value considerably reduces the number of neighbors with which large provinces and provinces located in the middle of the country interact. Bearing this in mind, we choose a cut-of value of 186 km in order to allow each province to interact at least with three neighbors. By the same token, we increase cut-off value from 186km to 350km
to allow each province to interact at least with 7 neighbors. We use these different specifications in order to verify if spatial dependence vary with distance and whether there is a critical distance beyond which indirect and feedback effects due to spatial dependence cease to be important.
Quite often, the spatial lag model is preferred to the spatial error model. This is because the former allows for obtaining a rich set of estimates for the effects of a given explanatory variable -including direct, indirect and feedback effects. In addition, the spatial lag model also allows for establishing whether spatial dependence is reflected as agglomeration or competition effects in the distribution of FDI between spatial units (Blonigen et al. 2007 ). However, the choice between the two must be based on the Lagrange Multiplier (LM) test (Anselin 1988 ) -as indicated above.
If the test indicates estimation with spatial lag, LeSage and Pace (2009) propose a calculation method that decomposes the total effect into direct and indirect effects. The direct effect refers to change in the province-specific FDI capital in province i caused by a one-unit change in the explanatory variable(s) for that province. The indirect effect, which is also known as spatial spill-over effect, measures the change in province-specific FDI capital in province j (where j ≠ i) caused by unit change in the explanatory variables of province i. Finally, the feedback effect is calculated as the difference between the direct effect and the point estimate (Seldadyo, Elhorst, and de Haan 2010) ; where the point estimate is the estimate of β in model (2). At the bottom of Table 4 , we report the results of the LM tests for spatial dependence and for deciding whether the latter should be modeled as spatial error or spatial lag. In all specifications of the distance-based weight matrix, the LM tests failed to reject the null hypothesis of no spatial dependence in the error term. In contrast, the LM tests for absence of spatial dependence in the dependent variable are rejected under three specifications of the weight matrix: W1, W3
Empirical results
and W186. The null hypothesis of no spatial lag cannot be rejected when the weight matrix is based on a distance cut off of 350 km. In such cases, Anselin et al. (1996) proposes a robust LM test to establish whether spatial lag estimation is still preferable to OLS estimation when the LM test is inconclusive. The robust LM test rejects the hypothesis of no spatial lag when 5 We have also used two other matrices based on two nearest neighbors and distance cut off at 500km. The results remain unchanged and can be supplied upon request. the weight matrix is specified at a distance cut-off of 350 km too. Hence, all results reported in Panel (2) of Table 4 are based on ML estimation of the spatial lag model specified in equation (2) above.
Table 4 to go here
The coefficient of the spatial lag (i.e., the coefficient of WlnFDI) is positive and significant under all specifications of the weight matrix. In fact, the level of spatial dependence tends to The spatial lag estimation allows not only for detecting the existence or absence of agglomeration effects as indicated above but also for establishing the extent to which spatial dependence is reinforced through the locational characteristics of each province. In other words, it allows for opening up the 'black box' through which the agglomeration effects are unfolding.
The agglomeration effects may be driven by physical geography factors such as ports or infrastructure facilities such as airports or highways. However, they may also be due to economic/demographic factors that foreign investors also take into account.
The results in Table 4 enable us to establish the extent to which spatial dependence is reinforced or ameliorated through economic/demographic factors. This can be established by examining the indirect-effect estimates reported in Table 4 . 7 Our results indicate that the province-specific per-capita GDP, domestic investment, openness to trade and lower-secondary enrolment ratio all have positive indirect effects on FDI capital in neighboring provinces. Province-specific labor costs, on the other hand, have negative effects. The indirect effects have the same sign as direct effects. Furthermore, they are significant when the weight matrix is based on the nearest one neighbor or nearest 3 neighbors; but they become insignificant as the distance increases.
Hence, we can conclude that the province-specific economic/demographic factors affect the level of FDI in the province itself and its immediate neighbors in the same direction.
This finding indicates that stronger market potential, openness to trade or higher levels of secondary education in one province attract FDI not only into the province itself but also into its neighboring provinces. This is because FDI decisions are likely to have been influenced not only by the economic/demographic potential of a given province itself but also by that of its immediate neighbors -which can serve either as markets for finished products/services or as additional source of labor or skills. Such market complementarities or externalities are more likely to be the case when the unit of analysis is a sub-national province (as it is the case here)
rather than a different jurisdiction because the mobility of goods and services between subnational units is usually higher than the level of mobility between different jurisdictions.
Our findings also enable us to derive some conclusions about MNE motivations for FDI in
Vietnam. As indicated in sections 2 and 3 above, MNE engagement in FDI may be due to complex vertical integration and/or export platform motives. According to the typology identified by Baltagi, Egger, and Pfaffermayr (2007) and Blonigen et al. (2007) , FDI is driven by complex vertical integration motives when the sign of the spatial lag is positive and significant. Also, FDI is driven by export platform motives when the sign of the indirect effects is positive and significant. Our findings indicate that FDI in Vietnam is driven by complex vertical integration and export platform motives. In both cases, the existence of FDI activity in one province/region is not at the expense of neighboring regions/provinces because foreign investors aim to supply not only the local but also the international market. This is compatible with the descriptive evidence on the composition of Vietnamese exports -which indicates more than 50% of Vietnam's total export earnings have been generated by the foreign-invested sectors since 2000.
Furthermore, our findings enable us to compare and contrast different types of estimates within a unified framework. For example, when compared to ML estimates, OLS estimates tend to over-estimate the effects of provincial per-capita GDP (lnPCGDP), openness to trade (lnOP) and lower-secondary school pupils (lnLS); but they underestimate the effects of domestic investment (lnDI) and labor cost (lnLC). The over-or under-estimation is due to model misspecification bias caused by absence of spatial lag variable in the OLS specification.
Although point estimates obtained from the ML estimation are reliable for inference, they may also under-or over-estimate the true effect of each explanatory variable. As noted by Elhorst (2010a), the true marginal effects (i.e., the partial derivatives of model 2) are the direct-effect estimates. 8 Hence, inference about the effects of locational factors should be based on directeffect rather than point estimates; and the difference between the point and direct-effect estimates is equal to the feedback effect (Seldadyo, Elhorst, and de Haan 2010) . The latter occurs as a result of second-and higher-order spill-over effects from neighboring provinces following the initial change in the province-specific determinant of FDI.
Having summarized the range of estimates that can be obtained from spatial regression analysis,
we can now summarize the findings related to true marginal effects -i.e., to direct-effect and indirect-effect estimates. The direct-effect estimates indicate that higher levels of provincespecific per-capita GDP (lnPCGDP), per-capita domestic investment (lnDI), trade openness (lnOP), perceived governance quality (PCI) and lower-secondary enrolment (lnLS) lead to higher levels of registered FDI capital (lnFDI). The estimate is negative only in the case of labor costs. These findings are in line with OLS estimates reported by Na and Lightfoot (2006) and Cole, Elliott, and Zhang (2009) with respect to FDI across Chinese regions; and with those reported by Pham (2002 Pham ( , 2008 and Nguyen (2006) , Vu, Le, and Vo (2007), and Malesky (2007) with respect to Vietnamese provinces. Nevertheless, our findings enhance the evidence in three directions. First, we demonstrate that estimates reported by the existing literature may have the correct sign but they may also be subject to model misspecification bias, which is due to exclusion of spatial dependence from estimated models. Secondly, we demonstrate that unit-specific locational factors have both direct effects on FDI within the province itself and indirect effects on FDI in neighboring provinces. The indirect effects are smaller in magnitude but have the same sign as the direct effects.
The third contribution relates to uncovering an agglomeration dynamic in the distribution of FDI across Vietnamese provinces. Our findings indicate that the agglomeration effects unfold through spatial dependence between provinces and via indirect effects of the locational economic and demographic factors. Given that the direct and indirect effects have the same sign, agglomeration effects through both channels reinforce each other within provincial clusters that consist of two or four provinces -i.e., when the weight matrix is based on one nearest and three nearest neighbors. When the number of neighboring regions exceeds four, the agglomeration effect captured by the spatial dependence continues to exist, but it is not reinforced by market complementarities captured by the indirect effects of locational characteristics such as market size, openness to trade, education, wages and economic governance quality.
Conclusions
In this article, we have investigated the locational factors that affect FDI inflows into sub- First, we have demonstrated that OLS estimates for the effects of locational determinants of FDI inflows would be biased if the latter are subject to spatial dependence, measured as geographical proximity of the host provinces. The bias is equal to the difference between the point estimates from OLS estimation and the direct-effect estimates from the maximum likelihood estimation with spatial dependence. The difference is about 10% and reflects either an upward bias (as it is the case for the effects of per-capita GDP and education on FDI flows) or a downward bias as it is the case for the effect of domestic investment on FDI flows. The implication for future research is that it is necessary to test for the presence of spatial dependence in FDI flows and the case for such tests is stronger when geographical units correspond to provinces or regions within the same country.
Second, the signs and significance of the bias-corrected direct-effect estimates we have found are in line with existing findings with or without control for spatial dependence. Hence, we have confidence in the inference quality of our findings that take account of spatial dependence.
Our bias-corrected findings indicate that province-level per-capita GDP, domestic investment, openness to trade, governance quality and education have positive effects on FDI inflows into provinces; whereas labor costs have a negative effect. These bias-corrected estimates remain robust to different specifications of geographical proximity, ranging from three neighbors to 350 km that envelope at least 7 neighboring provinces.
Third, we have added to the existing evidence base by comparing the direct-and indirect-effect estimates for the locational factors that affect FDI inflows. We have found that the direct-and indirect-effect estimates for each locational factor have the same sign, but the indirect-effect estimates are always smaller than (about 12% -20% of) the direct-effect estimates. Given that the signs of the direct-and indirect-effect estimates are the same, our findings indicate that province-specific factors have spill-over effects on FDI in neighboring provinces. Stated differently, neighboring provinces are able to attract higher levels of FDI when the levels of per-capita GDP, domestic investment, openness to trade, secondary-school enrollment and governance quality in one of the provinces increases. However, the spill-over effect disappears as the distance between the province and its neighbors increases. Vietnamese provinces is subject to agglomeration dynamics. Indeed, a 10% increase in distance-weighted value of the FDI in neighboring provinces tends to increase the FDI in a province by 1.2% -1.8%. This agglomeration effect explains the concentration of FDI within three clusters in the North, the Middle and South of the Country.
However, we have also established that the spatial-dependence effect tends to increase as the distance between a given province and its neighbors increases. Indeed, the spatial lag coefficient increases from 0.116 for one nearest neighbors to 0.183 when the distance is set at 350kms between one province and its furthest neighbor. This finding indicates that the agglomeration effect is not limited to the nearest neighbors of an FDI-intensive province. If anything, the agglomeration effect is spread over a larger geographical space; and neighbors at the periphery are more likely to benefit from FDI inflows into an FDI-intensive province.
Three policy implications follow from our findings. First, FDI inflows into Vietnamese provinces are highly sensitive to labor costs. Nevertheless, we do not recommend wage moderation as a province-level policy aimed at attracting FDI. As indicated in section 3 above, provincial clusters with the highest levels of FDI are those with the highest levels of per-capita GDP too. Hence, provinces within such clusters would be better-placed to afford wage moderation compared to provinces within clusters of low per-capita GDP and FDI concentration levels. Therefore, wage moderation as a means of attracting FDI is likely to have the adverse consequence of perpetuating inter-province disparity in terms of both FDI concentration and per-capita GDP levels.
The second policy implication that follows from our findings relates to the role of education.
We found that the rate of secondary school enrolment has the largest direct-effect on FDI
inflows. Approximately, a 1% increase in the rate of secondary education enrolment is associated with 2% increase in registered FDI. In addition, our findings indicate secondary school enrolment has high levels of spill-over effects on FDI in neighboring provinces and the existing literature indicates that the personal returns on education are positive in Vietnam (see, for example, Gallup, 2002; Liu, 2006 and Reilly, 2007) . Therefore, there is evidential case for increasing investment in education as a means of both attracting FDI into provinces and reducing income disparities between provinces.
The third policy implications of our findings relate to governance quality, as measured by the provincial competitiveness index (PCI). As indicated above, PCI measures the province-level perceptions of the quality of economic governance institutions and business environment. It consists of nine sub-indexes: entry costs; land access and security of tenure; transparency and access to information; time costs of business start-ups; proactivity or local administration;
informal charges; quality of business support services; labor training services; and legal institutions. Our findings indicate that the direct effect of PCI is positive but small (usually, around 0.03). In addition, the PCI in one province has no spill-over effects on FDI inflows into neighboring provinces. This finding indicates that inter-province competition based on PCI is the least effective strategy compared to other policy options that involve increasing education levels, domestic investment or openness to trade. 
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